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SYSTEMS AND METHODS FOR CONNECTING 
REINFORCING MESH TO WALL PANELS 

RELATED APPLICATIONS 

This application is a continuation-in-part of U.S. Patent Application 
Serial No. 10/370,637 filed on February 19, 2003. 

TECHNICAL FIELD 

The present invention relates to stabilized earthen walls and, more 
specifically, to a stabilized earthen wall having pre-cast concrete face 
panels that define a vertical wall face surface. 

BACKGROUND OF THE INVENTION 

Construction projects often require the formation of vertical or 
nearly vertical earthen walls. For example, the side of a hill may be 
excavated to obtain a suitable road grade, leaving a substantially vertical 
wall face on the uphill side of the road. Depending upon the composition 
of the earth, stabilization may be required to prevent degradation or 
collapse of the face of the earthen. 

Earthen walls are stabilized using numerous methods. In some 
situations, a light coating or wire mesh may be applied to the face of the 
wall to prevent loose dirt and rocks from falling from the exposed wall face. 
In other situations, the face of the earthen wall may be stabilized by 
constructing a substantially freestanding wall and backfilling the earth 
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against the freestanding wall. Such freestanding walls are commonly 
made of materials such as wood or concrete. Wood or concrete may be in 
the form of blocks or piles that are assembled on site; a freestanding 
concrete wall may also be cast in place. 
5 In many situations, the earthen wall may require stabilization 

beyond what can be obtained by a coating, wire mesh, or a freestanding 
wall. In these cases, the reinforcing wall may be mechanically connected 
to the earthen wall. This type of reinforcing wall will be referred to herein 
as a mechanically stabilized earthen wall. 

10 A mechanically stabilized earthen wall typically comprises a 

substantially vertical face wall and one or more substantially horizontal 
anchor members connected to the face wall and buried within the earthen 
wall. The face wall protects the face of the earthen wall, while the anchor 
members reinforce the face wall. 

15 The present invention relates to mechanically stabilized earthen 

walls comprising pre-cast concrete panels that form the vertical face 
surface of the wall. 

SUMMARY OF THE INVENTION 

20 

The present invention may be embodied as a retaining wall system 
for stabilizing an earthen wall. The retaining wall system comprises a 
panel structure, an anchor mesh panel, and a lock member. The wall 
panel defines an exposed face and a rear face. An insert is partly 

25 embedded within the wall panel such that a portion of the insert is spaced 
from the rear face of the wall panel to define a lock opening. The anchor 
mesh panel comprises at least one tension member defining an anchor 
axis. The tension member is bent at a first edge location to define a 
bearing portion. The lock member is inserted through the lock opening to 

30 engage the tension member and the insert to inhibit relative movement 
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between the anchor mesh panel and the wall panel. 

BRIEF DESCRIPTION OF THE DRAWING 

5 FIG. 1 is a perspective view of an exemplary wall insert constructed 

in accordance with, and embodying, the principles of the present invention; 

FIG. 2 is a side elevation section view of a wall system comprising 
the wall insert of FIG. 1 embedded within a wall panel; 
FIG. 3 is a top plan view of wall system of FIG. 2; 
10 FIG. 4 is a perspective view of another exemplary wall insert 

constructed in accordance with, and embodying, the principles of the 
present invention; 

FIG. 5 is a side elevation section view of a wall system comprising 
the wall insert of FIG. 4 embedded within a wall panel; and 
15 FIG. 6 is a top plan view of the wall system of FIG. 5. 
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DETAILED DESCRIPTION OF THE INVENTION 

Referring initially to FIGS. 2 and 3, depicted therein is a first 

exemplary retaining wall system 20 constructed in accordance with, and 
5 embodying, the principles of the present invention. The retaining wall 

system 20 comprises a panel structure 22 and an anchor structure 24 

connected together by a locking system 26. 

The panel structure 22 comprises at least one insert 30 and a wall 

panel 32. The wall panel 32 is typically made of concrete. The inserts 30 
10 are partly embedded within the concrete wall panel 32 such that each 

insert 30 is at a predetermined location on the panel 32. Typically, a 

plurality of inserts 30 are embedded within each wall panel 32. In addition, 

the inserts 30 are typically arranged at least two vertical levels when the 

wall system 20 is formed. 
15 The anchor structure 24 comprises an anchor panel 40. The 

anchor panel 40 is typically a metal structure that is buried within an 

earthen wall 44. 

The locking system 26 comprises a locking pin 42. The locking pin 
42 is typically a metal bar. 

20 In use, the panel structure 22 is arranged at a desired location. An 

earthen wall 44 is formed by backfilling dirt against the wall panel 32. 
When dirt is backfilled to approximately the vertical level of the insert 30, 
an anchor panel 40 is arranged on the dirt in a predetermined relationship 
to the insert 30. The locking pin 42 is then displaced such that the pin 42 

25 engages the insert 30 and the anchor panel 40 to form the locking system 
26 that inhibits relative displacement of the wall panel 32 relative to the 
anchor panel 40. This process is repeated until the earthen wall 44 
reaches a desired level relative to the retaining wall system 20. One or 
more anchor panels 40 are thus typically provided for one or more of the 

30 inserts 30 at each vertical level. 
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Referring now to FIG. 1, the exemplary insert 30 is a welded 
structure comprising first and second rods 50 and 52. The first rod 50 is 
bent to form first and second side portions 54 and 56 and a connecting 
portion 58. The connecting portion 58 is formed by a 180° bend in the first 
5 rod 50 that extends between the side portions 54 and 56. 

The side portions 54 and 56 comprise upper bar portions 54a and 
56a, lower bar portions 54b and 56b, and first and second corner portions 
54c and 56c. The upper and lower bar portions 54a, 56a and 54b, 56b are 
substantially straight and substantially parallel to each other. The first and 

10 second corner portions 54c and 56c are formed by 180° bends in the first 
rod 50. The lower bar portions 54b and 56b define first and second bar 
ends 54d and 56d, respectively. 

The second rod 52 is a straight bar that is welded to the lower bar 
portions 54b and 56b adjacent to the first and second bar ends 54d and 

15 56d. Alternatively, an additional 90° bend may be formed in each of the 
lower bar portions 54b and 56b such that the first and second bar ends 
54d and 56d may be welded together. In lower load situations, the second 
rod 52 may be omitted, leaving the bar ends 54d and 56d unconnected. 
The wall panel 32 defines an exposed face 60 and a rear face 62. 

20 The inserts 30 are embedded within the panel 32 such that the connecting 
portion 58 and the bar ends 54d and 56d are within the panel 32 and the 
first and second corner portions 54c and 56c are outside of the panel 32. 
The upper and lower bar portions 54a, 56a and 54b, 56b of the side 
portions 54 and 56 intersect the rear face 62 of the panel 32. The first and 

25 second corner portions 54c and 56c are thus accessible at the rear face 
62 of the wall panel 32. The inserts 30 are not visible from the exposed 
face 60. 

First and second lock openings 64 and 66 are formed by each of 
the inserts 30 and the rear face 62 of the wall panel 32. In particular, 
30 FIGS. 2 and 3 show that, when embedded within the wall panel 32, the 
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inserts define an embedded portion 70 and an exposed portion 72. The 
embedded portion 70 comprises the second rod 52, part of the upper and 
lower portions 54a, 54b and 56a, 54b, and the connecting portion 58. The 
exposed portion 72 comprises part of the upper and lower portions 54a, 
5 54b and 56a, 54b and the corner portions 54c and 56c. In conjunction 
with the rear face 62, the exposed portion 72 defines the lock openings 64 
and 66. The lock openings 64 and 66 define a lock axis A. 

The anchor panel 40 defines an anchor axis B. The anchor panel 
40 may be any structure that, when connected to the insert 30, is capable 

10 of preventing movement of the insert 30 relative to the earthen wall under 
predetermined loads. Typically, the anchor panel 40 is a mesh material 
made of welded rods. The exemplary anchor panel 40 comprises a 
plurality of tension rods 80 and plurality of lateral rods 82 welded across 
the tension rods 80. Dirt forming the earthen wall 44 lies in openings 

15 defined by the tension and lateral rods 80 and 82 to inhibit movement of 
the anchor panel 40 relative to the earthen wall 44. 

In addition, the anchor panel 40 comprises a bearing bar 84 welded 
to the tension rods 80. In particular, the tension rods 80 define proximal 
ends 80a that are, in use, adjacent to the wall panel 32. The tension rods 

20 80 are bent at edge locations 80b adjacent to the proximal ends 80a to 
define bearing portions 80c of the tension rods 80. The bearing portions 
80c extend at an angle of approximately 90° in the exemplary system 20, 
but this angle could be within a first range of approximately 85° to 95° and 
in any event should be within a second preferred range of approximately 

25 20° to 105°. The bearing bar 84 is welded to the bearing portions 80c 
between the edge locations 80b and the proximal ends 80a. As will be 
described further below, the bearing bar 84 engages the inserts 30 to fix a 
location of the anchor panel 40 relative to the wall panel 32. 

The locking pin 42 is an elongate steel bar having first and second 

30 ends 42a and 42b. The exemplary locking pin 42 is bent adjacent to the 
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second end 42b to form a handle portion 42c. 

The formation of the locking system 26 that connects the wall panel 
32 and the anchor panel 40 will now be described in further detail. The 
anchor panel 40 is arranged such that the bearing bar 84 is adjacent to the 
5 rear face 62 of the wall panel 32. The bearing portions 80c of the tension 
rods 80 are located between the corner portions 54c, 56c of the inserts 30 
and the rear face 62 of the panel 32. 

The handle portion 42c of the locking pin 42 is then grasped to 
displace the locking pin 42 along the lock axis A relative to at least one of 
10 the insert members 30 and the anchor panel 40. The first end 42a thus 
passes through the lock openings 64 and 66 between the corner portions 
54c and 56c of the insert 30 and the bearing portions 80b of the tension 
rods 80. 

At this point, the locking pin 42 engages the bearing portions 80c of 

15 the tension rods 80 to prevent movement of the tension rods 80 in the 

direction of the anchor axis B relative to wall panel 32. The bearing bar 84 
engages the insert members 30 to prevent the tension rods 80 from 
straightening and pulling out from behind the locking pin 42. The locking 
system 26 thus forms a rigid connection between the anchor panel 40 and 

20 the wall panel 32 under normal anticipated loads. 

Referring now to FIGS. 5 and 6, depicted therein is a second 
exemplary retaining wall system 120 constructed in accordance with, and 
embodying, the principles of the present invention. The retaining wall 
system 120 comprises a panel structure 122 and an anchor structure 124 

25 connected together by a locking system 126. 

The panel structure 122 comprises at least one insert structure 130 
and a wall panel 132. The wall panel 132 is typically made of concrete. 
The insert structure 130 is partly embedded within the concrete wall panel 
132 such that one or more insert projections 134 are formed at 

30 predetermined locations on the panel 132. Typically, a plurality of insert 
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structures 130 are embedded within each wall panel 132. In addition, the 
insert projections 134 are typically arranged at least two vertical levels 
when the wall system 120 is formed. 

The anchor structure 124 comprises an anchor panel 140. The 
5 anchor panel 140 is typically a metal structure that is buried within an 
earthen wall 144. 

The locking system 126 comprises a locking pin 142. The locking 
pin 142 is typically a metal bar. 

In use, the panel structure 122 is arranged at a desired location. An 

10 earthen wall 144 is formed by backfilling dirt against the wall panel 132. 
When dirt is backfilled to approximately the vertical level of the insert 130, 
an anchor panel 140 is arranged on the dirt in a predetermined 
relationship to the insert 130. The locking pin 142 is then displaced such 
that the pin 142 engages the insert 130 and the anchor panel 140 to form 

15 the locking system 126 which inhibits relative displacement of the wall 

panel 132 relative to the anchor panel 140. This process is repeated until 
the earthen wall 144 reaches a desired level relative to the retaining wall 
system 120. One or more anchor panels 140 are thus provided for the 
one or more insert projections 134 at each vertical level. 

20 The exemplary insert 130 is a welded structure comprising first, 

second, third, and fourth rods 150, 152, 154, and 156. The first and 
second rods 150 and 152 are straight rods. The second and third rods 
154 and 1 56 are bent to form upper and lower straight portions 154a and 
154b and 156a and 156b and corner portions 154c and 156c. The first rod 

25 150 is welded to the upper portions 1 54a and 1 56a of the first and second 
rods 154 and 156; similarly, the second rod 152 is welded to the lower 
portions 154b and 156b of the first and second rods 154 and 156. 
Typically, but not necessarily, a plurality of pairs 158 of third and fourth 
rods 154 and 156 are welded to the first and second rods 150 and 154 as 

30 shown in FIG. 6. 
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The exemplary corner portions 154c and 156c are formed by 180° 
bends in the first and second rods 154 and 156. The upper and lower bar 
portions 154a, 154b and 156a, 156b are, in the preferred system 120 
parallel to each other. Similarly, the first and second rods 150 and 152 are 
5 preferably parallel to each other and perpendicular to the bar portions 
154a, 154b and 156a, 156b. 

The wall panel 132 defines an exposed face 160 and a rear face 
162. The insert structure 130 is embedded within the panel 132 such that 
the first and second rods 150 and 152 are within the panel 132 and the 

10 first and second corner portions 1 54c and 1 56c are outside of the panel 
132. The upper and lower bar portions 154a, 156a and 154b, 156b 
intersect the rear face 162 of the panel 132. The first and second corner 
portions 1 54c and 156c of the insert projections 134 are thus accessible at 
the rear face 162 of the wall panel 132. The insert structure 130 is not 

15 visible from the exposed face 160. 

First and second lock openings 164 and 166 are formed by each of 
the insert structures 130 and the rear face 162 of the wall panel 132. In 
particular, FIGS. 5 and 6 show that, when embedded within the wall panel 
132, the insert structures 130 define an embedded portion 170 and an 

20 exposed portion 172. The embedded portion 170 comprises the first and 
second rods 1 50 and 1 52 and part of the upper and lower portions 1 54a, 
154b and 156a, 156b. The exposed portion 72 comprises part of the 
upper and lower portions 154a, 154b and 156a, 156b and the corner 
portions 154c and 156c. The rear face 162 and the exposed portion 172 

25 define the lock openings 164 and 166. The lock openings 164 and 166 
define a lock axis A. 

The anchor panel 140 defines an anchor axis B. The anchor panel 
140 may be any structure that, when connected to the insert 130, is 
capable of preventing movement of the insert 130 relative to the earthen 

30 wall under predetermined loads. Typically, the anchor panel 140 is a 
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mesh material made of welded rods. The exemplary anchor panel 140 
comprises a plurality of tension rods 180 and plurality of lateral rods 182 
welded across the tension rods 180. Dirt forming the earthen wall 144 lies 
in openings defined by the tension and lateral rods 180 and 182 to inhibit 
5 movement of the anchor panel 140 relative to the earthen wall 144. 

In addition, the anchor panel 140 comprises a bearing bar 184 
welded to the tension rods 180. In particular, the tension rods 180 define 
proximal ends 180a that are, in use, adjacent to the wall panel 132. The 
tension rods 180 are bent at edge locations 180b adjacent to the proximal 

10 ends 180a to define bearing portions 180c of the tension rods 180. The 
bearing portions 180c extend at an angle of approximately 90° in the 
exemplary system 120, but this angle could be within a first range of 
approximately 185° to 95° and in any event should be within a second 
preferred range of approximately 120° to 105°. The bearing bar 184 is 

15 welded to the bearing portions 180c between the edge locations 180b and 
the proximal ends 180. As will be described further below, the bearing bar 
184 engages the insert projections 134 to fix a location of the anchor panel 
140 relative to the wall panel 132. 

The locking pin 142 is an elongate steel bar having first and second 

20 ends 142a and 142b. The exemplary locking pin 142 is bent adjacent to 
the second end 142b to form a handle portion 142c. 

The formation of the locking system 126 that connects the wall 
panel 132 and the anchor panel 140 will now be described in further detail. 
The anchor panel 140 is arranged such that the bearing bar 184 is in 

25 contact with one of the upper or lower bar portions 1 54a, 1 54b and 1 56a, 
156b of the insert projections 134. The bearing portions 180c of the 
tension rods 180 are located between the corner portions 154c, 156c and 
the rear face 162 of the panel 132. 

The handle portion 142c of the locking pin 142 is then grasped to 

30 displace the locking pin 142 along the lock axis A relative to at least one of 
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the insert projections 1 34 and the anchor panel 140. The first end 142a 
thus passes through the lock openings 164 and 166 between the corner 
portions 154c and 156c of the insert projections 134 and the bearing 
portions 180b of the tension rods 180. 
5 At this point, the locking pin 142 engages the bearing portions 180c 

of the tension rods 1 80 to prevent movement of the tension rods 180 in the 
direction of the anchor axis B relative to wall panel 132. The bearing bar 
184 engages the insert projections 134 to prevent the tension rods 180 
from straightening and pulling out from behind the locking pin 142. The 

10 locking system 126 thus forms a rigid connection between the anchor 
panel 140 and the wall panel 132 under normal anticipated loads. 

Referring now to FIGS. 7 and 7A, depicted therein is another 
example of an anchor panel 240 that may be used in place of the anchor 
panels 40 or 140 as part of the retaining wall systems 20 and 120 

15 described above. Like the anchor panels 40 and 140, the example anchor 
panel 240 is a mesh material made of welded rods and defines an anchor 
axis B. Any structure capable of preventing movement of the insert 30 or 
130 relative to the earthen wall 44,144 under expected loads may be used 
to form the anchor panel 240. 

20 The exemplary anchor panel 240 comprises a plurality of tension 

rods 280 and plurality of lateral rods 282 welded across the tension rods 
280. Dirt forming the earthen wall 44,144 lies in openings defined by the 
tension and lateral rods 280 and 282 to inhibit movement of the anchor 
panel 240 relative to the earthen wall 44,144. 

25 In addition, the anchor panel 240 comprises a bearing bar 284 

welded to the tension rods 280. In particular, the tension rods 280 define 
proximal ends 280a that are, in use, adjacent to the wall panel 32, 132. 
Each tension rod 280 is bent at an edge location 280b that is adjacent to 
the proximal end 280a of the rods to define bearing portions 280c of the 

30 tension rods 280. 
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As perhaps best shown in FIG. 7A, the bearing portions 280c define 
a bearing axis C that extends at an angle a of approximately 82° from the 
anchor axis B. The angle a may be within a first range of approximately 
77° to 87° and in any event should be within a second preferred range of 
5 at least approximately 72° to less than 90°. 

The bearing bar 284 is welded to the bearing portions 280c 
between the edge locations 280b and the proximal ends 280. As with the 
bearing bars 84 and 184 described above, the bearing bar 284 engages 
the insert projections 34,134 to fix a location of the anchor panel 240 

10 relative to the wall panel 32,132. 

The method of using the example anchor panel 240 to form the 
locking systems 26 and 126 is substantially the same as the method of 
using the anchor panels 40 and 140 described above. The anchor panel 
240 is arranged such that the bearing bar 284 is in contact with one of the 

15 upper or lower bar portions 54a, 154a, 54b, 154b and 56a, 156a, 56b, 156b 
of the insert projections 34,134. The bearing portions 280c of the tension 
rods 280 are located between the corner portions 54c, 154c, 56,156c and 
the rear face 62,162 of the panel 32,132. 

The locking pin 42,142 is then grasped to displace the locking pin 

20 42,142 along the lock axis A relative to at least one of the insert 

projections 34,134 and the anchor panel 40,140. The locking pin 42,142 
thus passes through the lock openings 64,164 and 66,166 between the 
corner portions 54c, 154c and 56c, 156c of the insert projections 34,134 
and the bearing portions 280b of the tension rods 280. 

25 At this point, the locking pin 42,142 engages the bearing portions 

280c of the tension rods 280 to prevent movement of the tension rods 280 
in the direction of the anchor axis B relative to wall panel 32,132. The 
bearing bar 284 engages the insert projections 34,134 to prevent the 
tension rods 280 from straightening and pulling out from behind the locking 

30 pin 42,142. The locking system 26,126 thus forms a rigid connection 
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between the anchor panel 240 and the wall panel 32,132 under normal 
anticipated loads. 

It should be noted that the tolerances of the various components 
shown in FIG. 8 should be determined for a given set of operating 
conditions. These tolerances include the gauges or diameters of the metal 
bars used to form the insert 34,134, tension rods 280, and locking pin 
42,142, the distance between the upper portions 54a, 154a and 56a, 156a 
and lower portions 54b, 154b and 56b, 156b, the distance between the rear 
face 62,162 and the corner portions 54c, 154c and 56c, 156c, and the 
dimensions of the return portions 280e. In general, these tolerances 
should allow the locking pin 42,142 to be inserted along the lock axis A but 
not allow excessive movement of the insert 30,130 relative to the anchor 
panel 40,140 under expected loads. For clarity, the spaces between 
components of the locking system 26,126 resulting from the tolerances of 
the system 26,126 may be exaggerated in FIG. 10. 

Referring now to FIGS. 8 and 8A, depicted therein is another 
example of an anchor panel 340 that may be used in place of the anchor 
panels 40 or 140 as part of the retaining wall systems 20 and 120 
described above. Like the anchor panels 40 and 140, the example anchor 
panel 340 is a mesh material made of welded rods and defines an anchor 
axis B. Any structure capable of preventing movement of the insert 30,130 
relative to the earthen wall 44,144 under expected loads may be used to 
form the anchor panel 340. 

The exemplary anchor panel 340 comprises a plurality of tension 
rods 380 and plurality of lateral rods 382 welded across the tension rods 
380. Dirt forming the earthen wall 44,144 lies in openings defined by the 
tension and lateral rods 380 and 382 to inhibit movement of the anchor 
panel 340 relative to the earthen wall 44,144. 

The tension rods 380 define proximal ends 380a that are, in use, 
adjacent to the wall panel 32, 132. Each tension rod 380 is bent at a first 
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edge location 380b that is adjacent to the proximal end 380a of the rods to 
define bearing portions 380c of the tension rods 380. In addition, the 
example tension rods 380 are bent at a second edge location 380d to 
define a return portion 380e of the tension rods 380. As will be described 
5 in further detail below, the use of the return portion 380e obviates the need 
for a bearing bar such as the bearing bars 84, 184, and 284 described 
above. 

As perhaps best shown in FIG. 8A, the bearing portions 380c define 
a bearing axis C that extends at an angle a of approximately 82° from the 

10 anchor axis B. The angle a may be within a first range of approximately 
77° to 87° and in any event should be within a second preferred range of 
at least approximately 72° to less than 90°. 

The tension rod 380 is bent at the second edge location 380d to 
define a return portion 380e that extends along a return axis D at an angle 

15 p relative to the bearing axis C. The angle p is preferably approximately 
180° such that the return axis D is substantially parallel to the bearing axis 
C. The angle p may be within a first range of approximately 170° to 200° 
and in any event should be within a second preferred range of at least 
approximately 1 60° to at most approximately 21 0°. In any case, the return 

20 portion 380e of the tension rod 380 may be bent of to one side or the other 
of the bearing portion 380c; if the angle p is greater than 180°, the return 
portion 380e of the tension rod 380 must be bent to one side or the other 
of the bearing portion 380c. 

The method of using the example anchor panel 340 to form the 

25 locking systems 26 and 126 will now be described. The anchor panel 340 
is arranged such that the first edge portion 380b is adjacent to the rear 
face 62,162 of the panel 32, 132 and the return portion 380e is above the 
upper bar portions 54a, 154a and 56a, 156a of the insert projections 
34,134. The first edge portion 380b may or may not be in contact with the 

30 rear face 62, 1 62 of the panel 32, 1 32 at this point. 
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The handle portion 42c, 142c of the locking pin 42,142 is then 
grasped to displace the locking pin 42,142 along the lock axis A relative to 
at least one of the insert projections 34,134 and the anchor panel 40,140. 
The locking pin 42,142 thus passes through the lock openings 64,164 and 
5 66, 1 66 between the corner portions 54c, 1 54c and 56c, 1 56c of the insert 
projections 34,134 and the bearing portions 380b of the tension rods 380. 

At this point, the locking pin 42,142 engages the bearing portions 
380c of the tension rods 380 to prevent movement of the tension rods 380 
in the direction of the anchor axis B relative to wall panel 32,132. The 

10 return portions 380e engage the rear face 62,1 62 of the panel 32, 1 32 to 
prevent the tension rods 380 from straightening and pulling out from 
behind the locking pin 42,142. 

In particular, a gap 390 between the locking pin 42,142 and the rear 
face 62,162 is too small to allow the bearing and return portions 380c and 

15 380e to pass through the gap 390. The locking system 36,126 thus forms 
a rigid connection between the anchor panel 340 and the wall panel 
32,132 under normal anticipated loads. 

It should be noted that the tolerances of the various components 
shown in FIG. 8 should be determined for a given set of operating 

20 conditions. These tolerances include the gauges or diameters of the metal 
bars used to form the insert 34,134, tension rods 380, and locking pin 
42,142, the distance between the upper portions 54a, 154a and 56a, 156a 
and lower portions 54b, 154b and 56b, 156b, the distance between the rear 
face 62,162 and the corner portions 54c,154c and 56c,156c, and the 

25 dimensions of the return portions 380e. In general, these tolerances 

should allow the locking pin 42,142 to be inserted along the lock axis A but 
not allow excessive movement of the insert 30,130 relative to the anchor 
panel 40,140 under expected loads. For clarity, the spaces between 
components of the locking system 26,126 resulting from the tolerances of 

30 the system 26,126 may be exaggerated in FIG. 8. 
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Referring now to FIGS. 9 and 9A, depicted therein is another 
example of an anchor panel 440 that may be used in place of the anchor 
panels 40 or 140 as part of the retaining wall systems 20 and 120 
described above. Like the anchor panels 40 and 140, the example anchor 
5 panel 440 is a mesh material made of welded rods and defines an anchor 
axis B. Any structure capable of preventing movement of the insert 30,130 
relative to the earthen wall 44,144 under expected loads may be used to 
form the anchor panel 440. 

The exemplary anchor panel 440 comprises a plurality of tension 

10 rods 480 and plurality of lateral rods 482 welded across the tension rods 
480. Dirt forming the earthen wall 44,144 lies in openings defined by the 
tension and lateral rods 480 and 482 to inhibit movement of the anchor 
panel 440 relative to the earthen wall 44,144. 

The tension rods 480 define proximal ends 480a that are, in use, 

is adjacent to the wall panel 32, 132. Each tension rod 480 is bent at a first 
edge location 480b that is adjacent to the proximal end 480a of the rods to 
define bearing portions 480c of the tension rods 480. In addition, the 
example tension rods 480 are bent at a second edge location 480d to 
define a return portion 480e of the tension rods 480. As will be described 

20 in further detail below, the use of the return portion 480e obviates the need 
for a bearing bar such as the bearing bars 84, 184, and 284 described 
above. 

As perhaps best shown in FIG. 9A, the bearing portions 480c 
extend at an angle a of approximately 90° from the anchor axis B. The 
25 angle a may be within a first range of approximately 85° to 95° and in any 
event should be within a second preferred range of between approximately 
70° to 110°. 

The tension rod 480 is bent at the second edge location 480d to 
define a return portion 480e that extends along a return axis D at an angle 
30 p relative to the bearing axis C. The angle p is preferably approximately 
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180° such that the return axis D is substantially parallel to the bearing axis 
C. The angle p may be within a first range of approximately 180° to 200° 
and in any event should be within a second preferred range of at least 
approximately 170° to at most approximately 210°. In any case, the return 
5 portion 480e of the tension rod 480 may be bent of to one side or the other 
of the bearing portion 480c; if the angle p is greater than 180°, the return 
portion 480e of the tension rod 480 must be bent to one side or the other 
of the bearing portion 480c. 

The method of using the example anchor panel 440 to form the 

10 locking systems 26 and 126 will now be described. The anchor panel 440 
is arranged such that the first edge portion 480b is adjacent to the rear 
face 62,162 of the panel 32,132 and the return portion 480e is above the 
upper bar portions 54a, 154a and 56a, 156a of the insert projections 
34,134. The first edge portion 480b may or may not be in contact with the 

15 rear face 62,162 of the panel 32,132 at this point. 

The locking pin 42,142 is then grasped to displace the locking pin 
42,142 along the lock axis A relative to at least one of the insert 
projections 34,134 and the anchor panel 40,140. The locking pin 42,142 
thus passes through the lock openings 64,164 and 66,166 between the 

20 corner portions 54c, 154c and 56c, 156c of the insert projections 34,134 
and the bearing portions 480b of the tension rods 480. 

At this point, the locking pin 42,142 engages the bearing portions 
480c of the tension rods 480 to prevent movement of the tension rods 480 
in the direction of the anchor axis B relative to wall panel 32,132. The 

25 return portions 480e engage the rear face 62, 1 62 of the panel 32, 1 32 to 
prevent the tension rods 480 from straightening and pulling out from 
behind the locking pin 42,142. 

In particular, a gap 490 between the locking pin 42,142 and the rear 
face 62,162 is too small to allow the bearing and return portions 480c and 

30 480e to pass through the gap 490. The locking system 26,126 thus forms 
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a rigid connection between the anchor panel 440 and the wall panel 
32,132 under normal anticipated loads. 

It should be noted that the tolerances of the various components 
shown in FIG. 8 should be determined for a given set of operating 
conditions. These tolerances include the gauges or diameters of the metal 
bars used to form the insert 34,134, tension rods 480, and locking pin 
42,142, the distance between the upper portions 54a, 154a and 56a, 156a 
and lower portions 54b, 154b and 56b, 156b, the distance between the rear 
face 62,162 and the corner portions 54c, 154c and 56c, 156c, and the 
dimensions of the return portions 480e. In general, these tolerances 
should allow the locking pin 42,142 to be inserted along the lock axis A but 
not allow excessive movement of the insert 30,130 relative to the anchor 
panel 40,140 under expected loads. For clarity, the spaces between 
components of the locking system 26,126 resulting from the tolerances of 
the system 26,126 may be exaggerated in FIG. 9. 

The present invention may be embodied in forms other than those 
described above. In particular, the second bar 52 of the inserts 30 can be 
elongated and used as part of a plurality of inserts. The plurality of inserts 
30 connected by the second bar 52 can be used in a manner similar to 
that of the insert structure 1 30 described above. In addition, rather than 
using both a first rod 150 and a second rod 152, one of these rods could 
be eliminated. The third and fourth rods 154 and 156 could thus be 
formed by a single rod like the first rod 50 described above. 

The scope of the present invention should thus be determined by 
the following claims and not the foregoing detailed description. 



